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© Extraction system. 



© An extraction system for mixing powder material 
with hot water and extracting a solution from a liquid 
mixture of the powder material and the hot water. 
The extraction system includes a device for generat- 
ing steam and a device for introducing the steam 
generated from the steam generating device into the 
inside of the extraction system. According to the 
extraction system, a tasty extract solution can be 
obtained. 
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BACKGROUND OF THE INVENTION 

The present invention relates to an extraction 
system for mixing powder material with hot water 
and extracting a solution from a liquid mixture of 
the powder material and the hot water. 

As such an extraction system, it is widely 
known that an extract solution of coffee, for exam- 
ple. is obtained by mixing coffee powder material 
milled from coffee beans with hot water and then 
filtrating a liquid mixture of the coffee powder ma- 
terial and the hot water. In such an extraction, 
system, if a predetermined amount of powder ma- 
terial is dissolved in a predetermined amount of hot 
water in a stationary condition, a sufficient dissolv- 
ing effect cannot be obtained. Therefore, as dis- 
closed in Japanese Patent Laid-open No. Sho 61- 
31108 filed by the present applicant, it has been 
proposed that the liquid mixture Is agitated by 
compressed air with use of an air pump. 

However, such a conventional extraction sys- 
tem has the following drawbacks. That is, particu- 
larly in case of installing the extraction system in 
an automatic vending machine, the extraction sys- 
tem is cooled as a whole during a waiting period 
between vending operations. As a result, heat of 
the hot water contacting the inside of the extraction 
system is absorbed by the extraction system, 
causing cooling of an extract solution to be poured 
into a drink cup for vendition. 

Further, in case of obtaining an extract solution 
of coffee powder material, it is known that a con- 
centration of the extract solution can be increased 
by first steaming the powder material for about 
three minutes to swell the same and then mixing 
the steamed powder material with the hot water to 
further promote the extraction of component of the 
powder material. However, such steaming is not 
carried out in the conventional extraction system. 
Accordingly, the concentration of the extract solu- 
tion becomes naturally low. Particularly, in case of 
using the extraction system in the automatic vend- 
ing machine, it is actually impossible to spend a 
relatively long period of time such as about three 
minutes for the steaming in consideration of a 
demand that a period for each vending operation is 
to be reduced. 

Further, in case of agitating the liquid mixture 
by using compressed air, a reduction in tempera- 
ture of the extract solution is further accelerated by 
the compressed air in the same fashion as in the 
situation where hot water is cooled by breathing. 
To compensate the reduction in temperature of the 
extract solution due to the compressed air, the 
conventional extraction system is provided with a 
reheating device for reheating the extract solution. 
However, while the extract solution can be heated, 
a burnt smell is undesirably generated from the 



extract solution. 

SUMMARY OF THE INVENTION 

5 It is accordingly an object of the present inven- 

tion to provide an extraction system which can 
provide a tasty extract solution. 

According to a first aspect of the present in- 
vention, there is provided an extraction system for 
10 mixing powder material with hot water and extract- 
ing a solution from a liquid mixture of the powder 
material and the hot water, the extraction system 
comprising means for generating steam and means 
for introducing the steam generated from the steam 
75 generating means into an inside of the extraction 
system. 

According to a second aspect of the present 
invention, there is provided an extraction system 
for mixing powder material with hot water and 
20 extracting a solution from a liquid mixture of the 
powder material and the hot water, the extraction 
system comprising means for generating steam, 
means for steaming the powder material by using 
the steam generated from the steam generating 
25 means, means for mixing the powder material 
steamed by the steaming means with the hot wa- 
ter, and means for extracting the solution from the 
liquid mixture. 

According to a third aspect of the present 
30 invention, there is provided an extraction system 
for mixing powder material with hot water and 
extracting a solution from a liquid mixture of the 
powder material and the hot water, the extraction 
system comprising means for generating steam, 
35 means for agitating the liquid mixture by using the 
steam generated from said steam generating 
means, and means for extracting the solution from 
the liquid mixture. 

According to a fourth aspect of the present 
40 invention, there is provided an extraction system 
for mixing a predetermined amount of powder ma- 
terial with a predetermined amount of hot water 
and extracting a solution from a liquid mixture of 
the powder material and the hot water upon every 
45 vending operation, the extraction system compris- 
ing means for generating a predetermined amount 
of steam, means provided in the steam generating 
means for heating a predetermined amount of cold 
or hot water to generate the steam upon the every 
60 vending operation, and means for extracting the 
solution from the liquid mixture by using the steam. 

In each above aspect, the extraction system 
may include means for supplying compressed air 
to the steam generating means. 

55 According to the present invention, the steam 
generated from the steam generating means is 
supplied into the inside of the extraction system as 
required, thereby increasing a temperature of the 
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inside of the extraction system by a latent heat of 
the steam. Accordingly, it is possible to prevent the 
problem that the extraction system is cooled during 
a waiting period between vending operations, caus- 
ing cooling of the solution. 5 

Further, prior to mixing of the powder material 
with the hot water, the powder material can be 
steamed by using the steam, so that the powder 
material is swelled to be readily extracted. In par- 
ticular, since the steam is used for the steaming of io 
the powder material, the steaming can be effected 
in a short time as compared with the case that hot 
water is used for the swelling of the powder ma- 
terial. 

Further, the liquid mixture of the powder ma- 75 
terial and the hot water can be agitated by sup- 
plying the steam, so that the dissolution of the 
powder material in the hot water can be promoted, 
and there is no possibility of the liquid mixture 
being cooled by the agitation. Accordingly, a re- 20 

heating device can be eliminated, or a heating 
value thereof can be reduced. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 

Fig.1 Is a schematic view illustrating a construc- 
tion of an extraction system according to a pre- 
ferred embodiment of the present invention; 

Fig. 2 is a perspective view of the extraction 
system shown in Fig. 1 ; 30 

Fig. 3 is a vertical sectional view of a chamber 
in the extraction system shown In Fig. 1; 

Fig. 4 is a schematic view illustrating the steam- 
ing of powder material by using steam in the 
extraction system shown In Fig. 1; 35 

Fig. 5 is a schematic view illustrating the agita- 
tion by using steam in the extraction system 
shown In Fig. 1; 

Fig. 6 is a schematic view illustrating the pres- 
sure extraction in the extraction system shown 40 
in Fig. 1 ; 

Fig. 7 is a schematic view illustrating a residue 
wasting operation in the extraction system 
shown in Fig. 1; 

Fig. 8 is a timing chart of control operation in 45 
the case of carrying out the steaming of the 
powder material by using steam without the 
agitation in the extraction system shown in Fig. 

1 ; 

Fig. 9 is a timing chart of control operation in 50 
the case of carrying out the agitation of a liquid 
mixture of the powder material and the hot water 
by using steam without the steaming in the * 
extraction system shown in Fig. 1 ; 

Fig. 10 is a timing chart of control operation In 55 
the case of carrying out both the steaming and 
the agitation by using steam in the extraction 
system shown in Fig. 1; 



Fig. 11 is a vertical sectional view of another 
preferred embodiment of steam generating 
means in the extraction system shown in Fig. 1 ; 
Fig. 12 is a vertical sectional view showing a 
modification of the steam generating means 
shown in Fig. 11; 

Fig. 13 is a vertical sectional view showing a 
modification of the steam generating means 
shown In Fig. 12; 

Fig. 14 is a schematic view illustrating a con- 
struction of another preferred embodiment of the 
extraction system including a modified form of 
the chamber shown in Fig. 3; 

Fig. 15 is a timing chart of control operation in 
the case of carrying out the steaming, the agita- 
tion, and the pressure extraction by using steam 
in the extraction system shown In Fig. 14; 

Fig. 16 is a timing chart of control operation in 
the case of carrying out the steaming by using 
steam, the agitation and the pressure extraction 
by using compressed air in the extraction sys- 
tem shown in Fig. 14; 

Fig. 17 is a schematic view illustrating a con- 
struction of a further preferred embodiment of 
the extraction system including a modification of 
the chamber shown in Fig. 14; 

Fig. 18 is a timing chart of control operation in 
the case of carrying out the steaming, the agita- 
tion, and the pressure extraction by using steam 
in the extraction system shown in Fig. 17; 

Fig. 19 is a timing chart of control operation in 
the case of carrying out the steaming by using 
steam and the pressure extraction by using 
compressed air without the agitation in the ex- 
traction system shown in Fig. 17; 

Fig. 20 is a schematic view illustrating a con- 
struction of a still further preferred erribodiment 
of the extraction system including a further 
modification of the chamber shown in Fig. 17 for 
the purpose of prevention of wetting of the pow- 
der material in a material supplying device; and 
Fig. 21 is a timing chart of control operation in 
the extraction system shown in Fig. 20. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

There will now be described some preferred 
embodiments of the present invention with refer- 
ence to the drawings. 

Reference numeral 1 generally denotes an ex- 
traction system according to the present invention. 
In the extraction system 1, a material supplying 
device 2 is provided to supply a predetermined 
arhount of coffee powder material upon every 
vending operation. Reference character C generally 
denotes a chamber made of synthetic resin. The 
chamber 0 is constituted of a funnel 7 and an 
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extracting chamber 9. The funnel 7 is provided with 
an upper opening 4 and a lower opening 5 having 
a diameter smaller than that of the upper opening 
4. The funnel 7 has an inclined portion 6 formed 
between the upper opening 4 and the lower open- 
ing 5. The extracting chamber 9 is connected at its 
upper end to the lower opening 5 of the funnel 7. A 
valve 8 Is provided to control the communication 
between the funnel 7 and the extracting chamber 9. 
The powder material supplied from the material 
supplying device 2 through a shoot 10 Is intro- 
duced from the upper opening 4 into the funnel 7. 
Hot water is supplied from a hot water tank 11 
through a hot water supply pipe 12 into the funnel 
7. 

The hot water in the hot water tank 11 is 
normally heated by a heater 13 to maintain a 
constant temperature of 90 "C or more. The hot 
water pipe 12 is connected through an electromag- 
netic valve 14 to the hot water tank 11. The hot 
water In the hot water tank 11 is also supplied 
through an electromagnetic valve 15 and a check 
valve 16 to steam generating means 17. 

The steam generating means 17 includes a 
heater 18 formed from a block of material having a 
large heat capacity, such as iron or aluminum. A 
zigzag passage 19 is formed in the heater 18. The 
heater 18 is normally heated by heat generating 
means (not shown in Rg. 1) to maintain a constant 
temperature of 100 *C or more. The steam gen- 
erating means 17 further includes compressed air 
supplying means 20 formed from an air compres- 
sor. The compressed air supplying means 20 is 
connected through a check valve 21 to a pipe 22 
connected between the check valve 16 and an inlet 
of the passage 19 in the heater 18. An outlet of the 
passage 19 is connected through a steam supply 
pipe 23 to a steam inlet 24 provided at an upper 
portion of the extracting chamber 9. 

An extract receptacle 26 is located below the 
extracting chamber 9, and an annular gasket 27 is 
embedded in an upper end of the extract recepta- 
cle 26 opposed to a lower end of the extracting 
chamber 9. A filter paper 28 is interposed between 
the extract receptacle 26 and the extracting cham- 
ber 9 so as to be movable in the horizontal direc- 
tion. 

The valve 8 and the chamber C are individually 
movable in a vertical direction by driving means 
30. The valve 8 is controlled to have a first lift 
position where it is fully closed to seal the lower 
opening 5, a second lift position where it is closed 
so as to allow pass of air and steam only as shown 
in Fig: 1, and a third lift position where it is opened 
enough to separate from the lower opening 5 as 
shown in Fig. 3. The chamber C is controlled to 
have a first lift position where it is separate from 
the filter paper 28 as shown in Fig. 3 and a second 



lift position where the lower end of the chamber C 
is in tight contact with the gasket 27 through the 
filter paper 28. 

The extract receptacle 26 is formed at its lower 
5 end with an extract outlet 33 connected to an 
extract feeding tube 32 for feeding an extracted 
coffee. The feeding tube 32 is formed of silicone 
rubber. An operating member 34 is provided so as 
to elastically deform the feeding tube 32, thereby 
10 controlling opening and closing of the feeding tube 
32. The operating member 34 is pivotably sup- 
ported at one end thereof to a shaft 35, and the 
other end of the operating member 34 is bent to 
form an operating portion 34A. A cam 37 is 
15 rotationally provided to effect pivotal movement of 
the operating member 34 and thereby open or 
close the feeding tube 32. 

The extract feeding tube 32 is connected at a 
lower end thereof to a mixing bowl 38 to which 
20 sugar and cream are supplied from additional ma- 
terial supplying devices 39 and 40 upon every 
vending operation. In the mixing bowl 38, the sugar 
and the cream are mixed with the coffee supplied 
through the feeding tube 32, and the coffee with 
25 the sugar and the cream thus obtained is poured 
into a coffee cup 41 for vendition. 

The operation of the extraction system 1 hav- 
ing the above-mentioned construction will now be 
described with reference to Figs. 4 to 7. The 
30 present invention can achieve three kinds of oper- 
ations, i.e., warmth keeping or heating of the cham- 
ber C by steam, steaming of the powder material 
by steam, and agitation of the mixture of the pow- 
der material and the hot water by steam, in addi- 
35 tion to the operation to be carried out by the 
aforementioned prior art extraction system. 

In case of installing the extraction system 1 in 
an automatic vending machine, when a waiting 
period is long as in the early morning at a low 
40 outside air temperature as in winter, the chamber C 
of the extraction system 1 is reduced in tempera- 
ture. In this case, the valve 8 is operated to fully 
open the lower opening 5 with the aid of a timer or 
a sensor for sensing the temperature of the cham- 
45 ber C. Further, the electromagnetic valve 15 is 
opened for a predetermined period of time. When 
the electromagnetic valve 15 is opened, the hot 
water in the hot water tank 11 is supplied to the 
heater 18 of the steam generating means 17. The 
50 hot water thus supplied is introduced into the pas- 
sage 19 which has already been heated to a con- 
stant temperature of 100 *C or more, and is in- 
stantaneously evaporated to generate a superheat- 
ed steam in the course of flowing in the passage 
55 19. The superheated steam thus generated is 

blown through the steam supply pipe 23 into the 
extracting chamber 9. The steam blown into the 
extracting chamber 9 rises to pass through the 
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lower opening 5 Into the funnel 7. As a result, a 
latent heat is exchanged between the steam and 
the inner surface of the chamber C to cause an 
increase in temperature of the inner surface of the 
chamber C. Accordingly, even when the waiting 6 
period is long, the solution in the chamber C is 
prevented from being cooled. Particularly, since the 
steam has a large heat capacity, the heating of the 
chamber C can be quickly effected even if the 
heater 18 has a small capacity, as compared with io 
the case that air only is fed to pass through the 
heater 18. After supplying the steam into the cham- 
ber C. the compressed air supplying means 20 
may be operated to blow off a residual water 
content or solid content in the passage 1 9. 15 

Next, the steaming of the powder material by 
steam will be described with reference to Fig. 4. In 
this case, the valve 8 is operated from the initial 
condition shown in Fig. 1 to close the lower open- 
ing 5 in such a manner as to permit air and steam 20 
only to pass through the lower opening 5. The 
chamber C is lowered to closely contact the extract 
receptacle 26 through the filter paper 28. The pow- 
der material is supplied from the material supplying 
device 2 to fall into the funnel 7. The electromag- 25 
netic valve 15 is opened for a predetermined pe- 
riod of time to generate steam In the steam gen- 
erating means 17 and supply the same into the 
extracting chamber 9. As a result, the steam rises 
to pass through the lower opening 5 into the funnel 30 
7, thereby steaming the powder material In the 
funnel 7 from the lower side thereof. 

Thus, the powder material in the funnel 7 is 
steamed by the superheated steam blowing up 
through the lower opening 5. Accordingly, as com- 35 
pared with the case that a small amount of hot 
water is poured to the powder material to swell the 
same as in the prior art, the powder material can 
be quickly steamed to swell according to the 
present invention, thereby smoothly effecting the 40 
subsequent extraction. 

Next, the agitation of the mixture of the powder 
material and the hot water by steam will be de- 
scribed with reference to Fig. 5 (steam agitation). 
Similarly to Fig. 4, the valve 8 is operated to close 45 
the lower opening 5 in such a manner as to permit 
air and steam only to pass through the lower open- 
ing 5, and the chamber C is lowered to closely 
contact the extract receptacle 26 through the filter 
paper 28. In this condition, the powder material is so 
supplied from the material supplying device 2 into 
the funnel 7, and the electromagnetic valve 14 is 
opened to supply a predetermined amount of hot 
water from the hot water tank 11 through the hot 
water supply pipe 12 to the funnel 7, thus obtaining 55 
a mixture of the powder material and the hot water. 

On the other hand, the electromagnetic valve 1 5 is 
also opened to generate steam in the steam gen- 



erating means 17 and supply the same into the 
extracting chamber 9. The superheated steam in- 
troduced into the extracting chamber 9 rises to 
pass through the lower opening 5 and then rise in 
the form of bubbles in the liquid mixture in the 
funnel 7, thereby agitating the liquid mixture. Ac- 
cordingly, dissolution of the powder material can 
be effected quickly by the steam agitation. In this 
steam agitation, since the bubbles of steam rising 
in the liquid mixture has a high temperature, the 
temperature of the liquid mixture can be main- 
tained. Thus, there Is no possibility of the tempera- 
ture of the liquid mixture being lowered by the 
bubbles. In this case, compressed air may be 
supplied from the compressed air supplying means 
20 to the extracting chamber 9 simultaneously with 
the supply of the steam, thereby more smoothly 
effecting the agitation of the liquid mixture. During 
the above operation, the operating member 34 is 
maintained to close the extract feeding tube 32. 

After carrying out the steaming and/or the agi- 
tation as mentioned above, the valve 8 is lowered 
to fully open the lower opening 5 and allow the 
liquid mixture in the funnel 7 to fall into the extract- 
ing chamber 9. At this time, the chamber C re- 
mains in close contact with the extract receptacle 
26 through the filter paper 28. After the liquid 
mixture falls into the extracting chamber 9, the 
valve 8 is lifted again to fully close the lower 
opening 5 as shown in Fig. 6. Then, the com- 
pressed air supplying means 20 is operated to 
supply compressed air from the steam inlet 24 into 
the extracting chamber 9, thereby pressurizing the 
inside of the extracting chamber 9. As a result, the 
liquid mixture now residing in the extracting cham- 
ber 9 Is forced down by the compressed air, and is 
filtrated by the filter paper 28 to obtain an extract 
solution as a coffee drink. At this time, the operat- 
ing member 34 is operated to open the extract 
feeding tube 32, thereby feeding the solution 
through the-mixlng bowl 38 to the coffee cup 41 . 

After ending the e>rtraction. mentioned above, 
the chamber C is lifted to separate from the filter 
paper 28 as shown in Fig. 7. In this condition, the 
filter paper 28 is horizontally moved a predeter- 
mined distance, and a residue of the powder ma- 
terial left on the filter paper 28 Is wasted. There- 
after, the chamber C and the valve 8 are restored 
to the initial condition shown in Fig. 1. 

While all the functions of the extraction system 
1 .according to the present Invention have been 
described, a manner of combination of these func- 
tions is dependent on tastes of users or customers 
to coffee or kinds of coffee beans. For example, in 
case of liking of not so strong coffee or depending 
on some kind of coffee beans, the above-men- 
tioned steaming is thought to be unnecessary, or in 
some case, the agitation may be unnecessary. In 
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the following, there will be described control oper- 
ations of the extraction system 1 in various dif- 
ferent manners of use thereof with reference to the 
timing charts shown in Figs. 8 to 10. It is to be 
noted that the control operations are carried out in s 
accordance with a software stored in a control 
device (not shown). 

Fig. 8 shows a timing chart of control operation 
in the case of carrying out the steaming without the 
agitation. When the operation is started from the io 
initial condition (e.g., when a select button of an 
automatic vending machine is depressed by a cus- 
tomer), the chamber C is lowered from the initial 
upper position after a short period of time, and the 
material supplying device 2 is operated to supply a is 
predetermined amount of powder rnaterial into the 
funnel 7. The electromagnetic valve 15 is opened 
for a predetermined period of time to supply the 
hot water to the heater 18 and thereby generate a 
superheated steam. The superheated steam is sup- 20 
plied from the steam generating means 17 to the 
chamber C. The valve 8 is in the condition where 
air and steam only are allowed to pass through the 
lower opening 5. The electromagnetic valve 14 is in 
a closed condition, and the compressed air sup- 25 
plying means 20 is in a stop condition. The above 
condition of the extraction system 1 is a condition 
for the steaming. When a predetermined period of 
time for the steaming is terminated, the valve 8 is 
lowered to fully open the lower opening 5, and the 30 
electromagnetic valve 14 is opened to supply a 
predetermined amount of hot water from the hot 
water tank 1 1 to the funnel 7. Thus, the steamed 
powder material and the hot water are allowed to 
fall into the extracting chamber 9 (liquid mixture 35 
drop period). When the liquid mixture drop period 
is terminated, the valve 8 is lifted to fully close the 
lower opening 5. Then, the compressed air sup- 
plying means 20 is driven to pressurize the inside 
of the extracting chamber 9 as blowing a residual 40 
water content In the passage 19. As a result, the 
liquid mixture in the extracting chamber 9 is forced 
down to be filtrated by the filter paper 28, thus 
obtaining an extract solution (extraction period). 

Fig. 9 shows a timing chart of control operation 45 
In the case of carrying out the steam agitation 
without the steaming. When the operation is started 
from the initial condition, the channber C is lowered 
from the Initial upper position after a short period of 
time, and the material supplying device 2 is op- so 
erated to supply a predetermined amount of pow- 
der material into the funnel 7. The electromagnetic 
valve 15 is opened for a predetermined period of 
time to supply the hot water to the heater 18 and 
thereby generate a superheated steam. The super- ss 
heated steam is supplied from the steam generat- 
ing means 1 7 to the chamber C. The valve 8 is in 
the condition where air and steam only are allowed 



to pass through the lower opening 5. The elec- 
tromagnetic valve 14 is also opened to supply a 
predetermined amount of hot water from the hot 
water tank 1 1 to the funnel 7, thus mixing the hot 
water with the powder material in the funnel 7. This 
condition Is a condition for the steam agitation. 
During a predetermined period of time for the 
steam agitation, the compressed air supplying 
means 20 may be driven to supply a compressed 
air to the chamber C. In this case, since the com- 
pressed air to be supplied together with the super- 
heated steam has a relatively high temperature, the 
agitation of the liquid mixture can be promoted. 
When the period for the steam agitation is termi- 
nated. the valve 8 is lowered to fully open the lower 
opening 5 and thereby drop the liquid mixture into 
the extracting chamber 9 (liquid mixture drop pe- 
riod). When the liquid mixture drop period is termi- 
nated, the valve 8 Is lifted to fully open the lower 
opening 5. Then, the compressed air supplying 
means 20 is driven to pressurize the inside of the 
extracting chamber 9 as blowing a residual water 
content in the passage 19. As a result, the liquid 
mixture in the extracting chamber 9 is forced down 
to be filtrated by the filter paper 28, thus obtaining 
an extract solution (extraction period). 

Fig. 10 shows a timing chart of control opera- 
tion in the case of carrying out both the steaming 
and the steam agitation. When the operation is 
started from the initial condition, the chamber C is 
lowered from the initial upper position after a short 
period of time, and the material supplying device 2 
is operated to supply a predetermined amount of 
powder material into the funnel 7. The electromag- 
netic valve 15 is intermittently opened for every 
predetermined period of time to supply the hot 
water to the heater 18 and thereby generate a 
superheated steam. The superheated steam is sup- 
plied from the steam generating means 17 to the 
chamber C. The valve 8 is in the condition where 
air and steam only are allowed to pass through the 
lower opening 5. The electromagnetic valve 14 is in 
a closed condition, and the compressed air sup- 
plying means 20 is in a stop condition. In the 
above condition, the steaming of the powder ma- 
terial in the funnel 7 is carried out for a predeter- 
mined period of time. When the period for the 
steaming is terminated, the electromagnetic valve 
14 is also opened to supply a predetermined 
amount of hot water from the hot water tank 1 1 to 
the funnel 7, thus mixing the hot water with the 
steamed powder material in the funnel 7. This 
condition is a condition for the steam agitation. 
During a predetermined period of time for the 
steam agitation, the compressed air supplying 
means 20 may be driven to supply a compressed 
air to the chamber C. In this case, since the com- 
pressed air to be supplied together with the super- 
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heated steam has a relatively high temperature, the 
agitation of the liquid mixture can be promoted. 
When the period for the steam agitation is termi- 
nated, the valve 8 is lowered to fully open the lower 
opening 5 and thereby drop the liquid mixture into 5 
the extracting chamber 9 (liquid mixture drop pe- 
riod). When the liquid mixture drop period is termi- 
nated, the valve 8 is lifted to fully close the lower 
opening 5. Then, the compressed air supplying 
means 20 is driven to pressurize the inside of the 
extracting chamber 9 as blowing a residua! water 
content in the passage 1 9. As a result, the liquid 
mixture in the extracting chamber 9 is forced down 
to be filtrated by the filter paper 28, thus obtaining 
an extract solution (extraction period). At this time, 
the electromagnetic valve 15 may be opened si- 
multaneously with the driving of the compressed 
air supplying means 20 to supply steam together 
with the compressed air into the extracting cham- 
ber 9 for the pressure extraction. A series of opera- 
tion of the extraction system 1 as mentioned above 
was actually tested to achieve a short operation 
period of about 35 seconds. Thus, this operation 
period could be made shorter than that in the 
conventional method. 

Fig. 11 shows another preferred embodiment 
of the steam generating means 17. In this preferred 
embodiment, a heater 50 Is formed from a block of 
material having a large heat capacity, such as iron 
or aluminum, and an electric heater 51 as heat 
generating means and a thermostat 52 are embed- 
ded in the heater 50. The electric heater 51 and 
the thermostat 52 are connected together in series 
to a power source. An outer periphery of the heater 
50 except its horizontal upper surface 50A Is cov- 
ered with a heat insulator 53. The upper surface 
50A of the heater 50 is covered with a detachable 
transparent plastic cover 54 to define a steam 
generating chamber 55 therein. The plastic cover 
54 is formed at its upper end with an inlet pipe 56 
which is connected through the electromagnetic 
valve 15 to the hot water tank 11. The plastic cover 
54 is further formed at Its upper end with an outlet 
pipe 57 juxtaposed to the inlet pipe 56. The outlet 
pipe 57 is connected to the steam supply pipe 23. 

The heater 50 is heated by the electric heater 
51, and the temperature of the heater 50 is nor- 
mally maintained at 100 *C or more by the ther- 
mostat 52. The electromagnetic valve 15 is con- 
trolled to be opened or closed by a control device 
58 to drop the hot water in the hot water tank 1 1 
onto the upper surface 50A of the heater 50. In this 
case, cold water rather than the hot water may l5e 
stored in the hot water tank 11. The hot water or 
the cold water having dropped onto the upper 
surface 50A is instantaneously evaporated to gen- 
erate steam, which Is in turn supplied from the 
outlet pipe 57 through the steam supply pipe 23 to 



the chamber C. The steam thus supplied is utilized 
for the steaming of the powder material, the agita- 
tion of the liquid mixture, and the pressure extrac- 
tion of the liquid mixture. Although a dissolved 
matter contained in the hot water or the cold water 
is separated and solidified on the upper surface 
50A simultaneously with the evaporation, such a 
solid content thus generated is prevented from 
being supplied to the chamber C because the 
outlet pipe 57 is located at the upper end of the 
plastic cover 54, Further, although the solid content 
adheres to the upper surface 50A of the heater 50, 
it can be easily cleaned off by removing the plastic 
cover 54 because the same is detachably moun- 
ted. 

In the case that the extraction system 1 is used 
in the automatic vending machine, the following 
control, method may be considered as a method of 
controlling the electromagnetic valve 15 by the 
control device 58. That is, since an amount of the 
hot water or the cold water to be used upon every 
vending operation is a little and almost constant 
amount, this amount may be suitably divided to be 
dropped down to the heater 50 for each function, 
so as to extract a cup of solution (coffee drink). For 
Instance, when the total amount of the hot water or 
the cold water to be used upon every vending 
operation is 10 g, a partial amount of 2 g is used 
for the steaming of the powder material; a partial 
amount of 3 g is used for the agitation; and the 
remaining amount of 5 g is used for the pressure 
extraction and the blowing in the steam supply 
pipe 23. 

Further, if the steam to be used for the steam- 
ing of the powder material and/or the agitation of 
the liquid mixture is saturated steam, the saturated 
steam is readily dewed on a cold inner surface of 
the chamber C to contract a volume, resulting in a 
problem that the intended object cannot be 
achieved. Therefore, the steam to be used must be 
superheated steam. In the case where it is difficult 
to obtain a superheated steam in the preferred 
embodiment shown in Fig. 11, the heater 50 may 
be expanded as shown in Fig. 12. Referring to Fig. 
12, a superheating portion 61 is constructed by 
forming a passage 60 in the expanded heater 50. 
The passage 60 is connected at one end thereof to 
the outlet pipe 57 of the plastic cover 54, and the 
other end of the passage 60 is connected to the 
steam supply pipe 23. Accordingly, the steam gen- 
erated in the steam generating chamber 55 is 
heated again during flowing from the outlet pipe 57 
through the superheating portion 61 , and it is there- 
by supplied as a superheated steam to the cham- 
ber C. 

Fig. 13 shows a modification of the preferred 
embodiment shown in Fig. 12, wherein the com- 
pressed air supplying means 20 is connected to 
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the steam generating means 17. Referring to Fig. 

1 3. the plastic cover 54 is formed at Its upper end 
with a compressed air inlet pipe 59 juxtaposed to 
the water inlet pipe 56 on the opposite side of the 
steam outlet pipe 57, so that the compressed air s 
supplying means 20 is connected to the com- 
pressed air inlet pipe 59 of the plastic cover 54. In 
this modification, compressed air supplied from the 
compressed air supplying means 20 is used In 
substitution for the superheated steam or in com- io 
bination thereof In the case that the agitation or the 
pressure filtration is not sufficient by the super- 
heated steam only. With this construction, the agi- 
tation or the pressure filtration can be further pro- 
moted. Furthermore, dewed water in the pipe can is 
be blown off by the compressed air. 

Fig. 14 shows another preferred embodiment 
of the chamber C In the extraction system 1. Unlike 
the shape of the chamber C shown in Figs. 1 to 3, 
the chamber C shown in Fig. 14 Is generally cylin- 20 
drical with an expanded upper portion. Further, the 
valve 8 shown in Figs. 1 to 3 is replaced by a 
piston-like lid 65 vertically movably provided in the 
chamber C. A selector valve 66 is provided at the 
outlet of the passage 19 in the steam generating 25 
means 17, and two steam supply pipes 67 and 68 
are connected to the selector valve 66. The steam 
supply pipes 67 and 68 are communicated with the 
extract receptacle 26 and the chamber C, respec- 
tively. 30 

The operation of the extraction system 1 shown 
in Fig. 14 will now be described with reference to 
the timing chart shown in Fig. 15. Fig. 15 illustrates 
timing control of the steaming, the agitation, and 
the pressure extraction. When the operation is 35 
started from the initial condition shown in Fig. 14, 
the chamber C is lowered from the initial upper 
position after a short period of time to come into 
close contact with the extract receptacle 26 through 
the filter paper 28. The lid 65 is in an upper 40 
position, and the material supplying device 2 is 
operated to supply a predetermined amount of 
powder material into the chamber C. Then, the 
electromagnetic valve 1 5 is opened to supply a hot 
water to the heater 18 and thereby generate a 45 
superheated steam. The selector valve 66 is pre- 
viously in communication with the steam supply 
pipe 67. Accordingly, the superheated steam is 
supplied from the steam generating means 17 
through the steam supply pipe 67 into the extract so 
receptacle 26. The superheated steam thus intro- 
duced into the extract receptacle 26 rises to pass 
through the filter paper 28 into the chamber C. At 
this time, the electromagnetic valve 14 is in a 
closed condition, and the compressed air supplying 55 
means 20 is in a stop conidition. In this way, the 
steaming of the powder material by the super- 
heated steam Is carried out. When a predetermined 



period for the steaming is terminated, the elec- 
tromagnetic valve 14 is also opened to supply a 
predetermined amount of hot water into the cham- 
ber C, thereby mixing the hot water with the 
steamed powder material in the chamber C. In this 
way, the steam agitation of the liquid mixture is 
carried out. During a predetermined period for the 
steam agitation, the electromagnetic valve 15 is 
closed. When this period for the steam agitation is 
terminated, the lid 65 is lowered to sealingly close 
an upper portion of the chamber C, and the selec- 
tor valve 66 is operated to communicate with the 
steam supply pipe 68. Accordingly, the superheat- 
ed steam is supplied from the steam generating 
means 17 through the steam supply pipe 68 into 
the chamber C to thereby pressurize the inside of 
the chamber C. As a result, the liquid mixture in 
the chamber C Is forced down to be filtrated by the 
filter paper 28, thus obtaining an extract solution 
(extraction period). 

Fig. 16 shows a timing chart of control opera- 
tion in the case of carrying out the steaming of the 
powder material by steam, the agitation of the 
liquid mixture by compressed air, and the pressure 
extraction by compressed air. In this case, the 
electromagnetic valve 1 5 is opened for a predeter- 
mined period of time at starting of the operation for 
the purpose of the steaming only. During the agita- 
tion and the pressure extraction to be carried out 
after the steaming, the compressed air supplying 
means 20 is driven to supply a compressed air to 
the extract receptacle 26 or the chamber C for the 
purpose of the agitation or the pressure extraction. 

Fig. 17 shows a modification of the extraction 
system 1 shown In Fig. 14. In this modification, the 
selector valve 66 employed in Fig. 14 is eliminated, 
and two steam supply pipes 70 and 71 are both 
connected to the chamber C. The operation of the 
extraction system 1 shown in Fig. 17 will now be 
described with reference to the timing chart shown 
in Fig. 18. Fig. 18 illustrates timing control of the 
steaming of the powder material, the steam agita- 
tion, and the pressure extraction by steam. When 
the operation is started from the initial condition, 
the chamber C is lowered from the Initial upper 
position after a short period of time to come into 
close contact with the extract receptacle 26 through 
the filter paper 28. The lid 65 Is in an upper 
position, and the material supplying device 2 is 
operated to supply a predetermined amount of 
powder material into the chamber C. Then, the 
electromagnetic valve 15 is opened to supply hot 
water to the heater 18 and thereby generate super- 
heated steam. The superheated steam is supplied 
from the steam generating means 17 through the 
steam supply pipes 70 and 71 to the chamber C. 
Accordingly, the steam is blown down against the 
powder material on the filter paper 28. At this time. 
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the electromagnetic valve 14 is In a closed con- 
dition, and the compressed air supplying means 20 
is In a stop condition. In this way, the steaming of 
the powder material by the superheated steam is 
carried out. When a predetermined period for the 
steaming Is terminated, the electromagnetic valve 
14 is also opened to supply a predetermined 
amount of hot water Into the chamber C, thereby 
mixing the hot water with the steamed powder 
material in the chamber C. At this time, a level of 
the liquid mixture in the chamber C is higher than 
the outlet of the lower steam supply pipe 71, so 
that the steam is supplied Into the liquid mixture. In 
this way, the steam agitation of the liquid mixture is 
carried out. When a predetermined period for the 
steam agitation is terminated, the lid 65 is lowered 
to sealingly close an upper portion of the chamber 
C. Accordingly, the liquid mixture in the chamber C 
is pressurized by the steam introduced from the 
steam supply pipes 70 and 71 , and is forced down 
to be filtrated by the filter paper 28, thus obtaining 
an extract solution (extraction period). 

Fig. 19 shows a timing chart of control opera- 
tion In the case of carrying out the pressure extrac- 
tion by compressed air In the extraction system 1 
shown in Fig. 17. In this case, the electromagnetic 
valve 15 Is opened for a predetermined period of 
time at starting of the operation for the purpose of 
the steaming only, and the agitation is not carried 
out. During the subsequent period for the pressure 
extraction, the compressed air supplying means 20 
is driven to supply compressed air into the cham- 
ber C for the purpose of the pressure extraction. 

In the case of using steam for the purpose of 
the steaming or the agitation, there is a possibility 
that the steam enters the material supplying device 
2 located above the chamber C to cause wetting of 
the powder material in the material supplying de- 
vice 2. This problem may be solved by modifying 
the construction of the chamber C as shown in Fig. 
20. Referring to Fig. 20, the chamber C is formed 
with a discharge hole 74, and the steam supply 
pipe 23 (in this embodiment, a single pipe Is pro-, 
vided in the same manner as in Fig. 1) is con- 
nected to the chamber C at a position lower than 
that of the discharge hole 74. 

The operation of the extraction system 1 shown 
in Fig. 20 will now be described with reference to 
the timing chart shown in Fig. 21. In the initial 
stage, the lid 65 is in an upper position depicted by 
PI , so that the upper portion of the chamber C is 
opened to supply the powder material from the 
material supplying device 2 into the chamber C. 
Then, the chamber C is lowered to a middle posi- 
tion depicted by P2 which is higher than the posi- 
tion of the discharge hole 74, so that the upper 
portion of the chamber C is sealingly closed, and 
the discharge hole 74 opens into the chamber C 



below the lid 65. Then, the electromagnetic valve 
15 is opened to supply steam into the chamber C, 
so as to steam the powder materia! in the chamber 
C. At this time, since the upper portion of the 
5 chamber C is sealingly closed by the lid 65, the 
steam is prevented from entering the material sup- 
plying device 2, and it is discharged from the 
discharge hole 74 to the outside of the chamber C. 
When a predetermined period for the steaming is 
10 terminated, the lid 65 is lifted again to the position 
PI to supply the hot water into the chamber C, 
thus mixing the hot water with the steamed powder 
material in the chamber C. After supplying the hot 
water, the lid 65 is lowered to a lower position 
15 depicted by P3 which is lower than the position of 
the discharge hole 74, so that the discharge hole 
74 opens to the chamber C above the lid 65. Then, 
the compressed air supplying means 20 is driven 
to pressurize the liquid mixture in the chamber C, 
20 thus effecting the pressure extraction. With this 
construction, it is possible to prevent wetting of the 
powder material in the material supplying device 2 
due to the steam. 

According to the present invention, the follow- 
25 ing advantages can be obtained. 

The steam generated from the steam generat- 
ing means is supplied into the Inside of the extrac- 
tion system as required, thereby increasing a tem- 
perature of the inside of the extraction system by a 
30 latent heat of the steam. Accordingly, it is possible 
to prevent the problem that the extraction system 
is cooled during a waiting period between vending 
operations, causing cooling of the solution. Thus, a 
hot and tasty solution such as coffee drink can be 
35 provided. 

Further, prior to mixing of the powder material 
with the hot water, the powder material can be 
steamed by using the steam, so that the powder 
material is swelled to be readily extracted. In par- 
40 ticular, since the steam is used for the steaming of 
the powder material, the steaming can be effected 
in a short time as compared with the case where a 
small amount of hot water is used for the swelling 
of the powder material. Accordingly, in the case 
45 where the extraction system is used in an auto- 
matic vending machine, a period of each vending 
operation can be shortened to become the most 
effective. 

Further, the liquid mixture of the powder ma- 
50 terial and the hot water can be agitated by sup- 
plying the steam, so that the dissolution of the 
powder material in the hot water can be promoted, 
and there is no possibility of the liquid mixture 
being cooled by the agitation. Accordingly, a re- 
55 heating device can be eliminated, thereby eliminat- 
ing a burnt smell of the solution in the prior art and 
providing a more tasty solution. 

Further, a predetermined amount of steam can 
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be generated by the heating means upon every 
vending operation, and this steam is used for the 
extraction of the solution. Accordingly, it is unnec- 
essary to provide a large-scale boiler formed of a 
pressure resistant vessel for generating steam at all 5 
times, thereby suppressing costs and remarkably 
improving usability in maintenance. 

Particularly, in case of employing the com- 
pressed air supplying means, compressed air is 
supplied to .the steam generating means. Accord- 
ingly, a residual water content in the steam gen- 
erating means can be blown off by the compressed 
air with the steam, and the liquid mixture can be 
agitated more effectively by supplying the com- 
pressed air in combination with the steam. 

Claims 

1. An extraction system for mixing powder mar 
terial with hot water and extracting a solution 
from a liquid mixture of said powder material 
and said hot water, said extraction system 
comprising means for generating steam and 
means for introducing said steam generated 
from said steam generating means into the 
inside of said extraction system. 

2. An extraction system for mixing powder ma- 
terial with hot water and extracting a solution 
from a liquid mixture of said powder material 
and said hot water, said extraction system 
comprising means for generating steam, 
means for steaming said powder material by 
using said steam generated from said steam 
generating means, means for mixing said pow- 
der material steamed by said steaming means 
with said hot water, and means for extracting 
said solution from said liquid mixture. 

3. An extraction system for mixing powder ma- 
terial with hot water and extracting a solution 

. from a liquid mixture of said powder material 
and said hot water, said extraction system 
comprising means for generating steam, 
means for agitating said liquid mixture by us- 
ing said steam generated from said steam 
generating means, and means for extracting 
said solution from said liquid mixture. 

4. An extraction system for mixing a predeter- 
mined amount of powder material with a pre- 
determined amount of hot water and extracting 
a solution from a liquid mixture of said powder 
material and said hot water upon every vend- 
ing operation, said extraction system compris- 
ing means for generating a predetermined 
amount of steam, means provided in said 
steam generating means for heating a pre- 



determined amount of cold or hot water to 
generate said steam upon said every vending 
operation, and means for extracting said solu- 
tion from said liquid mixture by using said 
steam. 

5. The extraction system as defined In Claim 1 , 2, 
3, or 4 further comprising means for supplying 
compressed air to said steam generating 
10 means. 
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